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(54) MASK AND EXPOSURE METHOD AND ALIGNER 

(57)Abstract 

PURPOSE: To acquire high degree of resolution and 
deep depth of focus using a projection type aligner in 
which the distribution of illumination light, with which a 
reticle pattern is illuminated, is concentrated in one or 
more optional regions around one or more arbitrary 
points other than the optical axis of illumination. 
CONSTITUTION: One of the patterns PA to be exposed 
superpositionally, such as three light-shielding line 
patterns PA1, PA2 and PA3, for example, is put in a 
line-and-space state. A reticle R is positioned in such a 
manner that an optical axis AX passes the specific point 
on the aforesaid pattern PA, and the first exposing 
operation is conducted on the resist layer of a wafer W. 
As the position of a plurality of injection parts 8B to 8E 
in an illumination optical system is optimized when the 
pattern PA having periodicity is projected, the degree of 
contrast becomes higher even when the pattern PA is 
microscopically formed, and the depth of focus becomes 
deeper. 
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;URffllC. $ &«C»Jfl)7 5-f 7-f l^XfciiJOLTfcA 
[0 0 4 0] S^U>XPLte^lCTli®^T^i: 

[0 0 4 1] ^C*»^H,fcS^rffiTffifflT«U^^^ 
<F>&pWtl)\ 9-> m*^-?. sTS5 (A) \Z7T^& 

S^^t»it»^T^€r-y3C0/^->PAti, - 

L/T 3*Ofi3ttt7-f >/^->P A» . PA: . 
PAj £5<>T > HX^-X^ (xx-^-C 1 : 1) 
Cltfe <- -rUT, CCD/^->P A (U^ZJl) ± 
^^^co,^^ Jt«! A X^iS * J: -5 IZ U^- $ )\> R ^ £S 

50 O. COS 5 (A) *^«7i^W±l:^t-< 
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05 (a) (D£?izmm$LZft-2fz/\?->r > A(D&& 
<Dmm^z^^xmm^^(D^0^ihmB b-- 

8 EO&« /^->PA**Si*8fl:L 

^. T&fc>-5. 0 5 (A) iC^Lfc^JKco^-f >M*- * 
>PAu PA, IJ. /^~>PACi^tlT^M 

[0 0 4 2] ST. 05 CA) CDllHlSOff^OUv?* 



/0 



<i:^i:fit$ni. 0 6 (A) teltsieBttlcioTtf 

vmisi?* hm\z5-x.*>t\fzBKm(Dftis (^M^t 

I A£ltf@;£fflTSLfcfcOT;&*. 0 6 (A) 

[0 0 4 33 :^TAWftM«**ifW5. 
^xAW±l:Mt^t7<>/^->PA: C0««£ 
0. 3ym (fcT^O. 6ym) , 
A£3 6 5nm ( i 80. v ^L/TS^l^vXPL Wffi^ 



,s 



U2^A/5-P 
= 0. 12 2 

[oO44]^i:05 (B) i:*tJ;5ca^*3^« it? 
?£T^ €T ffi^O/S ^ - > P B £/S * - > P A 0 twE 

Otf. — >P B<0$gD btl. 3t^7^->PAO 
MS5^)7^>/^->PAi (hPAi corafHDa^Ot) 
^7-f>/^->PA: <D3MS«fc0 

Jx^^$nfc-7-r>^^— >pa 2 co#<o^£ 

tKCO*§£\ 7-f>/^->PAOt;yfP^b t /\?— 30 
>PBco^Dbii0. 5P<Db<l. SPcoieffillS 

S$ns. ^0/^->p B^i:J:oTi/->^ Mi: 

^^.6n*Wt^*tt. 06 (B) JZ^Tct^lZ I B 
t hiO^^t^i^Aenfe^Wi 

* h®iciiE6 (a) <D#itii Atme (B) cD#*n 
cos 6 (O ^ e>9i -5 ic. -8- 

SfeO/^->PAiflffittSfefcfl:t» (MLfc) A 
?—>P B 2i<D^-rtl\Z&^T*>&yt&ttJLiT^2>B 
ft (7-f>/^->PA: ) 0>*dH-ft-Cl*<. ffe^SS 

ot^v|l/v7 h CO *S 06 (D) Oi^lcS 

{ft let oT« /Ml ft* (^v^-i^il) E t hgJL 
T<08R»*<SR l/cli7-f >^*->P r ttt*. Z. 
OfflSL^-f >/^->P r*^5 (A) ^co^O/X^ 

[0 0 4 5] «±S>»gfllTli. «»ttO/^->PA 50 



0. 3 6 5X 1 0"/ (5X0. 6X10' 1 ) 



co^fife 7>>6&£/^->co^£:51T<i:5i;:, 

/t*->£fc*. 5ti:^«0, ftmW&<on*-> 
P B CO 45 D b HJSIflJte/^ — >P ACO i*co^-f 
->CO*fl (fcf-y^/2) (r2tLT2-3f&gJK;&U:U. 
^JEtt/t^ — > P ACOl^O-7-f >/t* — > (PAi ) 
c0B#ft*O#tfcK<0 1/2-1/ 1. 5T*5t^ 
#««tt/^->?-BO«tt; 2 ffig 

[0 0 4 6] ^vlUy^hcoiS^ias £7t*<i:8 
BU*cO&Bfi&a*0 1 7 (A) Jc^r^ptC^'S^. 
Ui?Xh<Dm&\*. mi 7 (B) ic^-r<toicuvx h 

»Rr**^«5t*E t h^ftA5n5. Z.<Dtztb. 
WfiUyXh€«-3T05 (A) . 05 (B) CO** 

[X3 0 4 7] 0 7 E:tf0 8 tt. M7<7>M 

/^->0*l£3c^T. 0 7 (A) f*. fS^^co** 

(o. 6xa/na. ) m&sxTizmmuj&yt/i? 

> P A n <fc 0 tatiffl t£&?tn ^->PAs^EI$tl^ti 
CDTifc*. CCO07 (A) <Dmm/\& — H89E 
C x A W±C ^0cT^t l/y X h A^ - > It ^co 
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[0 0 4 8] - 77*0 7 (B) 11, ±&<D&ftrt?->P 
An<fc0, ±T^ISJ, <ht>lC2-2. 5 f&S 

>tA^->P An liumt>IE;&»£U Sc^ffl, ± 

0<hT*- S5K***>-*Jfc^*->PA s SrSfcTfc 
*aO«*^^->PAn«)ISJW€Da x, «5fc/t*- 
>PA: £±TTtfc*i£tri£*£A*-->P Anoraffifc 
Daytnt, 07 (B) OX^/t^- > P B <Dtt 
TjfSj^fiDb x fl, D bx<D a xt*0, JbT/jfaO 
ftDby}iDby<DayT*^». 

[0049] E7 ca) <nmmitn*-><o&&i*hm 

^, 07 (B) 0)/^->PBOftKftt>t^t$$ 

11, 0 7 (C) \Z7fi?m\Z+\*Q-HHXm&&Bi*ft 

A;*->PB£0>2fc£fc>-tm, 9«©«3fc/t* — 
>(D^^^^3S^/^->PA: £, A*' — >P BCD 

a-r s j: a ic u? 1 ^ ;u r <h o x aw r&^n^n 

(PAi ) TO*, 
[0 0 5 0] jtmmtti'l*— >P Btf)G9fKll/h£ 

t^tt^aa*)/^- > p a s ii^wc<t o ^st 

^^^->PAsH«*ISI^lcii:^i-^/h$<. 1 

mmftK*— >p a s n, 7&i£-r^£&j2:7<5> 

W/t^->PAs^<t^ ffljXT< 7> KA*-> 
PS 5<^^e£{15TSIT*^. 

[0 0 5 1] 13 8 (A) 11, BH*te6#ftlCHWttfc 
WTi7<>7>h'^-X/^->PA, , PA: , 
PAj £^L, E8 (B) llRB*±T#l*ICW&ltt£ 
*fT*5-f >7>K^^7/^->PBi . PB: , 

pbj &7jt-t. cne> 2^<o/^- xBsmsBnurn 
^as^asrat?T. ^ne> 2 ^»^->pa. 
PB^v^rti 5 b^^w^^^~>T*o, tt«3Ti»rn 

^->PA. PB<Bafc£*>tffltftl*:J:*£f£fc (Uv 



(11) 



(9) fc0B¥4-3 5 5 9 1 O 

Xhtfe) ^0 8 (C) (C^TM£7< 5>KA*->P 

S6t^6. «Wtt/^->PAW4t©7-f 

>A*->PAi £PA> coralffl^Dax^t, 3*C0 
7<>/^~>PA, , PA: . PAj <D&2£t*>iZ 
Day trails «&^SWtt/^->PBO±TflD7 
<>/^->PBi £PB> OPflffiDb y H, Dby> 
D a y Kifc^Sn, 3 :fcCD5<f >A*-> P B i ■, PB 
: , PBj OftdDbxtt. Dbx<DaxlCSB:^$n 

> P AW^ ( L^^tt/t^-> P BO^i> 

^oxAw±^»R--^T-s-n-en-a"r-£J:5ic^s» 

^£*fftt5. fc*3* I/yXh«il,T^^ll &3 

Az , PBi ORMO*J&;OT. <S<D8M*T$K5fc«a< 
*Sftg&fcfeH.fc5i::. §7<>7>HX^-X^$ 
(&>2HH^£) II, til OUSflB-tfife) B3 3f&J:OJg*^ 
§KiT5. »5^l^7'f>7>F7^-7/^-> 

20 ^$^:n<t o^< u cm:«k0l64tswg«: 

MS5roS^0i:?ttLT. S5IIBI7 (B) OA^-> 

p b £mm<Drt5->zm&i>Tmti&t> j £nyt\zx 

[0 0 5 2] £*±. 0 7, B8tffi^T, ffirfcT-f 5> 

>, **tMl3fT, 3^jcOK*y hA* — >£*gtf£#. 

CnCJg-sfcfcOTllftX, 5*, *5Utt7^ £ 
fcllSfrSWff. tt*T«kK »JB»^*->© 

40 [0 0 5 33 «»»/t^->o*«tttt, ^ni 

*A?->, tft*3^3*^^ >"C*nOT«^2* 
II, ^ogEcO/^^->J;0^<^-oTU Tt>ai\ 

ff,. ]St^Sft&t>-fr7?ffiO^JgWlCOUTS9, 

7. g3 8W^-<rl:^lt/t^->PAi/^->PB<i: 
50 C75^^^-^IC«al]UfcU7 L ^^RCO/^->£a0T 
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C^WJlRIi I CSiSya-feX^cOu 
0, *<hftmz\t\s*i?hTy< Kffi£0T->7 RM 

PA, PBOStt^Jb^&ft£*#U^* Mitt LT?T 
tfv^P y tiT&O* *o/^->PB IS, 

/^->PAt, ^n^en (Px/2, Py/2) j&n 

[0 0 5 4] C^i^^W^R^^lT, 

a, p Bizfccfrytm&RxztT-z. m>r* 

f-vWST, Xiil/f^^Xf-vRSftCt^T 
(Px/2, Py/2) (i^*;UJrtf&) 

0. m2 1. &tfMM«l3 0Tfr*>*l*. 
{0 0 5 5] Wtj30, /^->PAM^->P 
Bicr>^«l{5. (Px/2. Py/2) -C&-?£>£. 

^?->PAi:>'^->PBiJI^btfl3teni:t 

i:7ia. rah ® 9<7)Uf^;w^- 9is>a>fc 

i^C/^-^PAi/^-^PBieC'xAWJiTft 

pa MnjEym) <no%. Y-fifto—miziiL&ntx 
^fS]co-52icM-5N^iz#^ras/^^->p AJi, 

->PA0#tf<h£;>£#SB<t<3fiCISPx* PylS 



(10) #KJ¥4 -3 5 5 9 1 0 

f^fi»mj?<D/t^->PA©»fti2iJI 

[0 0 5 6] CUlOJ^CUT. ^W/Xh^l^ 
«£\ ^x/\W±tcHlg|7 (C) OU^X h/t^->P 
S5, X 1*19 8 (C) (01/^ h/^->PS 6<Ocfc5 
h*-;v#, X, Y^frice-y ^P x/2 

m« p y /2M itztn, \ su\t&&mm -a&tfi-ztx 

[0 0 5 7] 01011 H9CDU^;i,A?->£, a 
8 IC^U/tA^— >P A^/t^->PB-C«0EL^*^ 
02m«^1$^££L£:t>£>T&*. X^fS] <C/ty8te 
£ *>-3A * - > P A t Y 73 fflicfl&H£€ t>^/^- > P 

w->pa, p Btn &\&<Dn9tiz<kz>h<o-v* % 

?IT^L^^->PA, PBli2SecOJS^^^^ , b 

[0 058] mi i it, ^fist^r^*^*^/^— 

2 ;UR <h C7 x/\W££ 2 ©T £ LT 3 SOB*^*) 
-&ST7t€fr-p t)<0^r^. ^<?0 8, XliSlOlZ^L 
fc<fc3C ®tfr5fe<2££L-^T^^ttn*-:>P A* 

A, P BCr)7-f >7>K7 k ^-XO»0igtKaffi^^ 

u^^ffttv^ ^:t3oco;^->pa. pb> P 

C*I5J-U^^^±:lw^T5, A^->PAHX77fSl 

5fcj£^n, *©S3fc*-r>/t$r-> (MS) l*5*£ 
LT$5. /^->PBIiY#fflKffiWtt£*T*"*7 !f a. 

*r (*msf) i*5*<bLT&*. 

->PAO£?^t/t^>PBW<i:«Y^i:4 Y 

40 ^itwn, 3#icom^->pco^^h, a^->p 

BC0^iQ^9iE*AX^ftX^ffiIC«Ur^SnA:iE 
^OjgTtSB C*mB> T$>*. Sfc/^->PCW« 
2C0««tAB W:2O<0/^->P AtPB^SiSL^^i*- 

pa, pb, r c<7>Rm\*^-rti*>T&m&#'?$>2>. 2 
<om9t 7 -f > ^ ^ - > t comta^ tp-tr^ <fc z> iex w*v>& 

&L&tf&t>tX2>. /^->PCI1 /^->PAiPB 
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[0 0 5 9] C<D±?Ul'n; Htmm U ^x/MZtf 
U ^ ? ;U R £ O x A W £ CD & @ rt^jSj (Dm atttte fit U 

^^;u±t (o, +ay) fc'ttr&LTSB 2 

5. ^1(08^8^^. U?-*;i<R<!:^xA 

[0 0 6 0] B 1 2 (4. 0 1 1 *<D/^ — >P A£A:* 

ICJ&S£5n<5ig{fcP A* . PB' Ot*^£inL 
012^. &SU4£A*-><Di£<fc0)X-y 

S8lt 3®@OA?->PC<h<0M^ft-ttSrtf:K£ 

>ps 8^^*4*1. ^-owaou^;* M4«s: 

[0 0 6 1] 01 3UL SI 1 KijcLfc 1 &C0/^—> 

813*. Bl 1 <Drt9 — >P AttOEP"C»U n? — 
>PBIiDEf]TSL, /X*->P Cli^^JT'^LTfc 

Jrat. OxAW£^t/yX M::l4X:£ft<ae*y^#A 

[ 0 0 6 2] &±Q0 1 1, X14B1 3C;&H>T14. V 
)ls*P\ZBfc-fZ>rt?->£P A, PB, PC03® 
tUfe^ &14~ niz!S;££n*fcCDTl47£<, 2{@, 

fcl£*Sft£i : TftoT'b<fc ^. A*->PA, P 

[006 3] 05, 07, 0 1 1 iC^Lfci^ 

5tT5if^tl. SB 1 S2W^, XI45S3 0* 

9fC<0&M9tSL (S#St) 14, 2 0, Xt4 3E#«U< 

*U\ W*tf. IMBW/^-> (PA. PB) coSTt 
**HC!4, #ft#J*JA*-> (PC) 0>g**J:Q!Ui3t 

S5^t<t5iJ:^ naas^a Hc*-rs3££Bic» 



(11) **§8¥ 4 - 3 5 5 9 1 0 

3, Simian* (*S^) lw«fc0fTfc*5. i^gS3 

9. bio. ®i 3i;^u/tJ:oi:, fsj-u^;w±ic 
/^->pa, pb (XI4PO 

2<? [0 0 6 4] tt±OfiWS«Tlft^L^ttTU^^;U 

to zL/\t(Dtt wi&'mig-rzt&'Br , a iog 

BTNi. ^xA-Xr-vWST^, fcl^gB 3 0 <D*S 
^lUO, BO^<058 1 tSS2(Off^0DrSlC »*W43ff 

fc£U 3E*O«*£!*?fc*B<0*<l4, &ElC2<fc7cf* 
[0 0 6 5] Si 4 14, *K9Il;:J:&8ft^&<CJ8fr>£ 

*ra*u>XPL©*jaxu7n9irt. r*tofc« 

?^^/^^>X'J7 (A*->JBfiMBJ*) 9 2^IE 
X«J7 9 2^^T^TiClHlK/^^->^^® L, AOO 

CfeUTtt* «*.MTB9. SlOlZ/TtlSK. mi«# 
£5B2 Jf^lC^T* ls5-9)U£.Qx.J\±<0tt-&®LEit* 

ffWoT^s. a i 4 iran*Ti4, is 1 

$n*X»JT»42.^»9 4ft£ts.Z>. 
[0 0 6 6] t£oT. »1, ^2 cosmic, #KffiJ8S 

h u h^a*M3tsst»^^TJ4. a 1 4 ic^t 

J:^ ^;W->I'J79 20^*S (X© , Y 

0, B9, a 1 0 ictkT, 3b l^a^fctss 20c 

^i^ft^Hfni (Px/2, Py/2) 14. 15 

OamStr^T^a (B 14*0) AX. AY) . 
[ 0 0 6 7] SEoT, taE3fc<0U^;Hr3&X'J7 1 0 
50 0. 0 0 0 /imXl 0 0, 0 0 0 umlC# UT*R?B*; 
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(100. 000-2X10) urn* (100. 000 
-2X10) jimi/ii. CCOft^itti, 1:0. 9 9 
9 6T&D, flEoT, *»flt=J:0fc*T*U^£;p^ 

[0 0 6 8] fefc* 0 1 4C*»Ttt* 

T t> 0, ^T^l^^A* — >X'JTOcS 
£ (AX, AY) ^ItT^T^COl^tbT, £-7-7 

f^Ux-yRST, Xll9xA^r-yWST£-tf 
;UR«h?x/\Wcr>? ^^fn^- (AX, AY) £: 

:*ftl:il^?;i.£Ox/\£#I&3l2:* t^«cD5>^ h£t 
n l, X £ x / \ CO » ft & #1 / M T i££ Ir] I Z -> 7 h $ ti" S 

(Rl-^^cD^ft^^tr) ^^co^atT 

^C0^^^|ftAXiMiS^lSjlc3Fff^ftSti:Tt>* R 

ch^x/\<hcDffittft&ft«T<E> LtfT**. 
[0 0 6 9] 

CO 0 7 01 *»Wi£Mfcr^*«»C!>/^ 

ic7 7.i7co»jg3xht>&«$ns. ifc. Eia^^-a- 



(12) ^¥4-3 5 5 9 1 0 

[0 0 7 1] ^^TfttfT^T^te, 

S£tt n <t <^ o ttiAtfto a. 

[0®offiiiu*sa9i3 

T0, 

[0 3 3 ##ISSO**&£^T«*ffi0, 
[0 4 3 ^t»WSO*J«€*riEiBia. 

[as] *»^oam«)Ms^»ff«Kwr«« 
as, 

[063 0 5co«^&IC<fc^T^^n-S/^->Jf7t 
[0 73 ^^O^co^JS^i3J:^U'^^^/^->c7) 

[0 9 3 0 8C^Lfcu^;u/^->£&ttfcu-^ 
[01 03 a^oufi'^ftotfcso^iw©* 
[0113 *nm<n&<om.mmz±*i'^i7 )\,n*-> 

[01 23 01 1 OVSF-£;W^->**S*ft£Lfc 

[01 33 01 1 cou^^;p/^^~>^HlScou^i7;u 

(01 43 *^^fflUci/f^;Ho/^->w^ 
«^^sa^r^0, 

»arr*0, 

[01 63 **9IT«fflr*«*M©««*ltt9ir5 

0. 

[0 173 l/v^ MB^a3«3t*t»R»tOB8»€*'" 
l-3t», 8~3fc»«S, 8B-8E 

-atasa. 9-7-ui^s, 21- 

•••^xAXr-y. PA-Jgl^tt/^->, PB 
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